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99 DQG EHWZHHQ YHKLFOHV DQG LQIUDVWUXFWXUH 9, DQG YHKLFOH GDWD SURFHVVLQJ RQ ERDUG&RPPHUFLDO YHKLFOH
RSHUDWLRQUHTXLUHVWKHLQGLYLGXDOLGHQWLILFDWLRQRIFRPPHUFLDOYHKLFOHV1HZWHFKQRORJLFDOVROXWLRQVGHYHORSHGIRU








D URDG WUDLQ RUDSODWRRQ LV DQXPEHURI YHKLFOHV OHGE\DKXPDQGULYHQ OHDGYHKLFOH IROORZHGE\DOO NLQGVRII







FRRSHUDWLYH V\VWHP ZKHUH WKH YHKLFOHV WKDW IRUP WKH WUDLQ DUH FRQVLGHUHG VXEV\VWHPV %\ XVLQJ WKH YHKLFOHWR
YHKLFOH FRPPXQLFDWLRQ LQ DGGLWLRQ WR ORFDO VHQVRUV LQ HDFK YHKLFOH WKH ORQJLWXGLQDO DQG ODWHUDO LQVWDELOLW\ RI WKH
SODWRRQ FDQ EH DYRLGHG >@:LWKRXW YHKLFOHWRYHKLFOH FRPPXQLFDWLRQ YHKLFOHV IURP WKH SODWRRQ FDQQRW ³ORRN
DKHDG´QDPHO\WKHORFDOVHQVRUPHDVXUHPHQWVDUHRQO\EDVHGRQWKHDGMDFHQWYHKLFOH%\XVLQJYHKLFOH±WRYHKLFOH




7KH FRQFHSWV RI SODWRRQLQJ DQG UHODWHG LVVXHV KDYH EHHQ UHVHDUFKHG LQ VHYHUDO SURMHFWV &RPPHUFLDO WUXFN





7KHSDSHUSUHVHQWVDJURXSSDWWHUQRIDQXPEHURIFRPPHUFLDOYHKLFOHVRUJDQL]HG LQD URDG WUDLQDQG WKHKRZ
WKH\FRPPXQLFDWHZLWKHDFKRWKHUDQGWKHFHQWUDOWUDIILFFRQWURODOVRFDOOHG&HQWUDO6WDWLRQ














x 7KH SDFNDJH RI HTXLSPHQW  HTXLSPHQW SDFNDJHV LV WKH FRUQHUVWRQH RI WKH VXEV\VWHPV RI WKH SK\VLFDO
DUFKLWHFWXUH7KHVHSDFNDJHVJURXSHGVLPLODUSURFHVVHVRIDSDUWLFXODUVXEV\VWHPLQ³LPSOHPHQWDEOHSDFNHWV









ZDUQLQJ DSSOLFDWLRQV XVLQJ FRRSHUDWLRQ EHWZHHQ URDG XVHUV 7KH\ ZHUH IROORZHG E\ DSSOLFDWLRQV GHVLJQHG WR
LPSURYHWKHXVHRIURDGLQIUDVWUXFWXUHUHGXFLQJWUDIILFFRQJHVWLRQDQGFRXOGSURYLGHIDVWHU>@DQGVDIHUURXWHVIRU
GULYHUV 5RDG VDIHW\ DVVXUDQFH DSSOLFDWLRQV FDQ EH JURXSHG LQWR WKUHH PDLQ FDWHJRULHV DVVLVWDQFH QDYLJDWLRQ
FROOLVLRQ DYRLGDQFH WKURXJK FRRSHUDWLRQ ODQH FKDQJH DVVLVWDQFH LQIRUPDWLRQ RQ VSHHG OLPLWV DQGZDUQLQJ RQ
VXFK SRWHQWLDO DFFLGHQWV RI REVWDFOHV RQ WKH URDG RU SURYLGLQJZDUQLQJV RQ WUDIILF FRQGLWLRQV >@ 7KH\ UHTXLUH
VROXWLRQVIRUGLUHFWFRPPXQLFDWLRQEHWZHHQPDFKLQHVGXHWRWKHQHHGRIDTXLFNWUDQVPLVVLRQRILQIRUPDWLRQZLWK
PLQLPDOGHOD\V
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$SSURDFK5HVHDUFKPHWKRGRORJ\








7KHPRGHOV FXUUHQWO\ XVHG LQ5RPDQLD LQ DQ RSHUDWLYH ZD\ WR FDOFXODWH WKH FRQFHQWUDWLRQV RI SROOXWDQWV DUH
WKRVH EDVHG RQ*DXVVLDQ VROXWLRQV RI GLIIXVLRQ HTXDWLRQ7KHVHPRGHOV FDQ EH DSSOLHG WR WKH IROORZLQJ W\SHV RI
VRXUFHVLQVWDQWDQHRXVDQGFRQWLQXRXVSRLQWVRXUFHVOLQHDUVRXUFHDQGVXUIDFHVRXUFHV7KHPRGHOVDUHDSSOLFDEOHWR
RQH RU PRUH VRXUFHV 7KHUH DUH VWLOO XVHG PRGHOV WKDW WDNH LQWR DFFRXQW WKH UHDFWLRQV RI SROOXWDQWV LQWR WKH
DWPRVSKHUH >@ $OVR WKH\ DUH QRW FRPPRQO\ XVHG LQ PHVRVFDOH PRGHOV GXH WR D ODFN RI PHWHRURORJLFDO GDWD




7KHVH OLPLWDWLRQV UHTXLUH IRU WKH FXUUHQW SUREOHPV QRW WKH UHVHDUFK XVLQJ PRGHOV EDVHG RQ VWDQGDUG
PHWHRURORJLFDO GDWD RQ(DUWK
V VXUIDFH >@7KH\ VKRXOG EH SODFHG LQ D IRUPDW WKDW GRHV QRW UHTXLUH DSHUPDQHQW
FRQQHFWLRQZLWKPHWHRURORJLFDO QHWZRUN7KHPRGHOV XVHG FRQVLGHU WKH VDPH IRUPRI DQDO\WLFDO HTXDWLRQ IRU WKH








6$(62     
:KHUH $)XHOFRQVXPSWLRQ6WKHVXOIXUFRQWHQWLQWKHIXHOLQ
5HJDUGLQJ9$1(7QHWZRUNV WKH\DUHDVSHFLDOFDVHRIPRELOHZLUHOHVVQHWZRUNVDQGWKHUHIRUHKDYHSURSHUWLHV
WKDWGLVWLQJXLVK WKHPIURP WUDGLWLRQDOPRELOHZLUHOHVVQHWZRUNV >@ >@)LUVWPRELOLW\ LV UHVWULFWHGE\ WKH VL]HRI





KRFQHWZRUNVPD\ QRW EHYLDEOH LQ9$1(7QHWZRUNV >@'XH WR WKH ODUJHQXPEHURI YHKLFOHV WDNLQJSDUW LQ D
9$1(7 QHWZRUN LW DSSHDUV WKDW LQ JHQHUDO URXWLQJ SURWRFROV PXVW EH EDVHG RQ IDFWRUV LQFOXGLQJ ORFDWLRQ RI
YHKLFOHV DW D WLPH VRPHWKLQJ WKDW HQVXUHV VFDODELOLW\ SURWRFRO RSHUDWLRQ >@ >@ 6R URXWLQJ YHKLFOHV ZLOOPDNH
GHFLVLRQVEDVHGRQO\RQ ORFDO LQIRUPDWLRQ UHFHLYHG IURPYHKLFOHV LQ WKHLU VXUURXQGLQJV([FKDQJHRI LQIRUPDWLRQ
EDVHGRQEHDFRQPHVVDJHVLVDIXQGDPHQWDOSDUWRIURXWLQJSURWRFROVGHVFULEHGLQWKHOLWHUDWXUH
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8VXDOO\YHKLFOHVFDQJHWSRVLWLRQLQIRUPDWLRQIURPSRVLWLRQLQJV\VWHPVERWKORFDO/36/RFDO3RVLWLRQ6\VWHP
















7KLV LGHD LVPRUH FRPPRQO\ DYDLODEOH IRU OHVV WKDQ WUXFNORDG VKLSSLQJ DQG SDUFHO FDUULHUV ,Q WKH /7/SDUFHO
FDUULHUH[DPSOHRQFHIUHLJKWVRUWLQJLVFRPSOHWHWUXFNVZLWKVLPLODUURXWLQJGLVSDWFKLQJDFWLYLWLHVFDQEHSDLUHGDW
WKHWHUPLQDO>@7KHVHWUXFNVZRXOGWKHQPDQXDOO\GULYHWRWKHKLJKZD\DQGSURFHHGWRZKDWHYHULQLWLDOSRUWLRQRI
WKH KLJKZD\ LV DSSURSULDWH IRU OLQNLQJ 2QFH LQ D OLQNDEOH VWUHWFK RI URDG DQG LQ WKH FRUUHFW RUGHU WKH\ ZRXOG
HQJDJHWKHOLQNDQGFRQWLQXHGRZQWKHURDGXQWLOHLWKHUWKH\DUULYHDWWKHLUH[LWRUOHDYHWKHOLQNDEOH]RQH
E &RPPHUFLDOWUXFNVILQGHDFKRWKHURQWKHURDG





7UXFN VWRS SODWIRUPV FRXOG UHSUHVHQW DQ LGHDO VFHQDULR IRU DG KRF OLQNLQJ 7KHVH IDFLOLWLHV FRXOG FRQFHQWUDWH
WUXFNV WKDW VKDUH VLPLODU URXWHV DQGRIWHQ H[SHULHQFHZDYHVRI DUULYDOV DQGGHSDUWXUHV VXFK FRQFHQWUDWLRQV FRXOG
IDFLOLWDWHDGKRFOLQNDJHVDPRQJZLOOLQJSDUWLFLSDQWV












7KH FRQWULEXWLRQ RI WKH SDSHU UHIHUV WR WKH QHFHVVLW\ RI FUHDWLQJ D QHWZRUN RI WUXFNV ORFDOO\ DQG QDWLRQDOO\
JOREDOQDPHO\WKHLPSOHPHQWDWLRQRIDYHKLFXODUDGKRFQHWZRUN9$1(7$Q\SDUWLFLSDQWWUXFNZLOOEHFRPHD
ZLUHOHVV URXWHU ZKLFK ZLOO JLYH LQIRUPDWLRQ WR WKH WUXFN QH[W WR LW (DFK WUXFN ZLOO EH HTXLSSHG ZLWK D *36











7KH URDG WUDLQ FDQ IRUP LQ D FRPPRQ SRLQW RI FRPPHUFLDO YHKLFOH URXWHV DFFRUGLQJ WR WKH GHVWLQDWLRQ 7KLV
IROORZVPDLQO\D UHGXFWLRQ LQ WUDYHO WLPHSROOXWDQWHPLVVLRQVDQGRSWLPL]LQJ WKHPLOHDJH9HKLFOHV WKDWDUH WREH
LQWHJUDWHG LQ WKH URDG WUDLQZLOO EHJURXSHG LQ FRORU VWULSV GHSHQGLQJRQ WKHGHVWLQDWLRQ7KHXSFRPLQJSKDVHRI
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